Phospholipase A2 activity in resting and activated human neutrophils. Substrate specificity, pH dependence, and subcellular localization.
We have studied the phospholipase A2 activity in fractionated human neutrophils, employing labeled phosphatidylinositol, phosphatidylcholine, and phosphatidylethanolamine as exogenous substrates. We used these phospholipid substrates labeled in the sn-1 position and measured the resulting labeled lysophospholipid forms in order to ascertain the phospholipase A2 specificity. In postnuclear supernatants from resting and A23187-activated cells, the phospholipase A2 activity showed a similar pH dependence curve with two pH optima at 5.5 and 7.5. Extracts from activated cells showed a 3-6-fold increase in enzyme activity. The subcellular distribution of phospholipase A2 activity in resting and A23187-treated human neutrophils was investigated by fractionation of postnuclear supernatants on continuous sucrose gradients. The neutral phospholipase A2 behaved as a membrane-bound enzyme and was mainly localized in the plasma membrane, the azurophilic granule, and in an ill-defined region of the gradient between the specific granules and mitochondria. The phospholipase A2 located in this undefined region showed a higher degree of activation than that located in other subcellular particulates in A23187-treated cells. This specific activation of an intracellular phospholipase A2 activity during cell stimulation indicates that cell compartmentalization may play a role in the formation of cell-activating and/or signal-transducing agents through the generation of arachidonate metabolites. Phosphatidylinositol was a better substrate for the plasma membrane enzyme, whereas phosphatidylcholine and phosphatidylethanolamine behaved as better substrates for intracellular organelle phospholipase A2 activities. The phospholipase A2 with maximal activity at pH 5.5 behaved as a soluble enzyme, and was almost completely localized in the azurophilic granules. Upon cell activation this acid enzyme activity was released in a similar way to beta-glucuronidase, a marker of azurophilic granules. These results demonstrate the different molecular properties of the phospholipase A2 activity, on the basis of its cellular location.